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Title of the invention: 
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Abstract of the invention: 
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Method to enable WUSB applications 
in a Distributed UWB MAC 

Javier del Prado Pavon: Javier.delpra riQ@DhiliDS.com 
Sai Shankar N : Sai.shanka r@DhiliDS.com 
Kiran Challapali: kiran.challap ali@philiDS.com 
Joerg Habetha: ioera.habetha @philips.com 

This invention provides two novel ways to incorporate 
the host-device communication in wireless USB 
(WUSB). UWB MAC is considering the distributed 
MAC based that uses EDCA, enhanced NAV 
protection and DRP to exchange both isochronous 
and asynchronous data. This invention is concerned 
with data transfer between the devices and hosts that 
use DRP protocol. 

In the first method, the host uses a multicast DRP 
(distributed reservation protocol) frame on behalf of 
devices to reserve wireless channel resources for 
data transfer between the host and the devices based 
on the device characteristics and what traffics they 
have. This provides a continuous reservation period 
wherein the host is able to receive data from all the 
devices in a simple TDMA fashion. In the second 
method the host uses a unicast DRP frame to device 
and negotiates the use of channel for data transfer 
between the device and the host. In this method the 
number of unicast frames sent for reservation 
depends on the number of devices. 
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Detailed description of t he invention 

Please describe the invention using the headings below 



Backqround of the invention 

Ream the description of the invention with a short discussion of what is already known. If possible, include 
^nclt^bTdtZentl, such as articles in technical journals, proceedings of conferences, brochures, or 
patent documents. 

UWB MAC is considering the distributed MAC based that uses EDCA, enhanced NAV protection and 
DRP to exchange both isocnronous and asynchronous data. Details of the distributed can be found in 
ri 2 & 3] In a wireless USB (WUSB) scenario there is one host and one or more devices that will 
transmit data to the host. In the wired USB scenario the host sends a token or a poll frame to the 
devices to request data from the devices. WUSB uses UWB MAC as a means to communicate to other 
devices over the wireless medium. The UWB MAC is distributed and there needs to be a method by 
which the host can reserve the channel resources on behalf of the devices so that the devices can 
transmit data when requested by the host. This disclosure provides two methods on reserving the 
wireless channel resources so that the devices can send data to the host. 

Method 1- Multicast DRP protocol makes the host of the WUSB to initiate a multicast DRP frame to 
reserve wireless channel resources on behalf of the devices. All the devices that are associated to the 
host communicate the device characteristic beforehand, which is used by the host to reserve the 
wireless channel on behalf of the devices. The advantage of this system is that the overhead of 
reservation is one or slightly more than one frame. Also there is a one contiguous time period for use 
bv the host to receive data from the devices. This contiguous period uses a protocol called 
micro-scheduling. The micro-scheduling protocol is being defined by the WUSB working group. Thus 
the multicast DRP is a simple way to incorporate micro-scheduling scheme that is present in the current 
WUSB specification. The disadvantage of this scheme is that if the devices are not m agreement with 
the hosts reservation then we need to initiate another multicast frame or do umcast reservations for 
those devices that did not agree with the initial multicast reservation. 

Method 2: In the second method the host initiates a separate unicast DRP reservation to all the devices 
to set aside the channel resources. So the number of reservation frames that need to be sent on the 
channel is directly proportional to the number of devices. This reservation initiation is equivalent to the 
MMC command in the current WUSB specification. Once the reservation is set, the host can use a poll 
frame to request the device to transmit data. The poll frame can also be sent by the host .using the 
EDCA channel access, which has the control of the medium for a time specified by the EDCA TXOP 
limit to request the devices to transmit data. 

For both the methods the host needs to know the capabilities of the devices which is clearly indicated 
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Version 2.0.0 21-08-2003 electronic form to your ID submission. You must also use this 
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by the devices when they put the beacon. Also the host includes its capabilities in the beacon. For the 
methodl, the DNTS slots within the micro scheduling DRP period is used by the device to indicate 
traffic or EDCA may be used for both the schemes. 

[1] Enhanced NAV mechanism for optimal reuse of the spectrum, ID Number: 779489 
[2] Beaconing Protocol for Ad-Hoc Networks, ID Number: 779458 
[3] Distributed Reservaton Protocol, ID Number: 299284 
[4] Micro-scheduling Specification, Revision 0.5 

Problems or disadvantages overcome by the invention 

Usually an invention solves a particular problem or removes some disadvantage of known methods/dev,ces etc. 

Are the disadvantages/problems new or were they already known? 

It provides a clean way to enable WUSB application in the DRP protocol. 

The essential feature(s) of the invention 

The measures/device features that are proposed to solve the problem, and the resulting advantages. If the 
invention is based on a new understanding (insight), please indicate this. 

This is a novel distributed protocol that provide s a dear solution to incorporate WUSB data transfer. 

Detailed description of how to build and use the invention 

Here all options, alternatives, improvements and enhancements (which we call "embodiments") 'are 

You should always include at least one fully explained embodiment with all the necessary details. Please add 

drawings, graphs, test data etc. where appropriate. 

Tmnlementing tb» »W methods a s part nf the MAC protocol for WPAN will enable UWE t MAC to 
incorporate Wt TStt data transfer without any c han ges in the USB specification. See attached for the 



invention detailed description: 

"WUSB Sifjiort.ppt" 



Applications of the invention 

Indicate here in which fields (technical, commercial) the invention can be applied. Please include any references 
to Philips products or projects relate to the invention. 
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This invention can be used in all devices that use distributed CSMA/CA protocol. This is particularly useful for 
UWB MAC. 
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